The influence of divalent cations on the analgesic effect of opioid and non-opioid drugs.
It is generally accepted that divalent cations are involved in the nociceptive pathway. The effect of systemic co-administration of magnesium sulfate and calcium channel blockers (nifedipine, verapamil) on the analgesic effect of opioid (mixed mu/kappa: butorphanol) and non-opioid drugs (paracetamol) was investigated. Albino mice and rats were used as experimental animals. Magnesium sulfate and calcium channel blockers were given i.p., 30 min before the administration of butorphanol tartrate and paracetamol. Analgesia was measured using "hot-plate" ( 52.5( composite function)C), "tail-flick" (radiant heat source), "writhing" (acetic acid, 1%, i.p.) and "tail-clip" tests. The pain threshold was evaluated before and after the administration (i.p.) of the different agents. The effect of the combined administration of different agents on behavior, blood pressure and heart rate, was also determined. Nifedipine (5 mg kg(-1), i.p.) and verapamil (10 mg kg(-1), i.p.) potentiated the analgesic effect of butorphanol tartrate (0.25-2 mg kg(-1), i.p.) in all tests (synergism) and enhanced analgesic effect of paracetamol (50-125 mg kg(-1), i.p.), only in acetic acid writhing and tail-clip tests. Magensium sulfate (2.5 mg kg(-1), i.p.) potentiated the analgesic effect of butorphanol, but not that of paracetamol. Co-administration of nifedipine and verapamil with either of butorphanol (0.25-2 mg kg(-1)) or paracetamol (50-125 mg kg(-1), i.p.) produced no significant effects on motor coordination, motor performance, locomotor activity, long-term memory or on the blood pressure and heart rate of experimental animals. Co-administration of magnesium sulfate, however, significantly induced sedation, inhibition of locomotor activity, motor performance and coordination, as well as impairing of long-term memory, as compared with butorphanol and paracetamol, administered alone. We conclude that the systemic co-administration of calcium channel blockers potentiated the analgesic effect of butorphanol against thermal, mechanical and chemical pain but enhanced that of paracetamol only against mechanical and chemical pain. Magensium sulfate enhanced the analgesic effect of butorphanol, but not that of paracetamol. These findings, merit further studies in animals and humans to evaluate the potential therapeutic benefits of such interactions.